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(54) Previewing printer output 

(57) In a print preview system comprising a printer 
driver (22) and a computer display (23) , an application 
program (24) capable of generating a print job first 
makes printing calls to the Windows operating system 
(OS) of the computer. The printing calls made by the 
application program siA)sequently results in the print job 
being sent to the Windows OS. The Windows OS then 
passes the printing jc^ to the printer driver for process- 
ing, including processing it according to a previously 
selected special printer feature. After processing, a 
printer driver preview user interface (U) is presented on 
the display. Such a printer driver preview Ul provides a 
means to preview the print job after the printer driver 
has processed it according to a previously selected 
printer feature. This preview represents the desired 
printout at the printer. This print preview means differs 
from an application program preview Ul typically pro- 
vided by the application program. The application pro- 
gram preview Ul provides a preview of the print job 
before the printer driver lias processed it. 
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Description 

[0001] The invention relates generally to computing 
systems provided with printing functionalities. In partic- 
ular, it relates to a system and a method for providing a 5 
pre^^lew of a printout produced by a printer device con- 
nected to a host computer. 

[0002] The ubiquitous printer is a device generally 
connected to a computing system for producing hard- 
copies, or printouts, of documents. These documents io 
are typically generated using common application pro- 
grams Jike word processors, spreadsheets, or drawing 
tools that would usually be Installed in the conputing 
system. To afford the computing system with printing 
functionality, it additionally needs to be installed with a is 
printer driver corresponding to the connected printer. A 
printer driver is a special purpose application program 
that typically processes printer-independent printing 
Information, though specific to the operating system of 
the computing system, to printer-dependent printing 20 
Information specific to and usable only by the corre- 
sponding printer to produce printouts. A user who 
wishes to make printouts of a chosen document from an 
application program first activates a print function usu- 
ally Inherent to the application program. The application 2s 
program then sends the printer-irxjependent printing 
information of the chosen document to the operating 
system. The printer driver sul>sequently receives the 
printer-independent printing information from the oper- 
ating sy^em. and processes It so that the printer can 30 
use it for producing a printout of the chosen document. 
[0003] Due to rapid and progressive development of 
printer technology over the recent years, many types of 
printers have appeared at the marketplace. Of the 
numerous types of printers commercially availal>le rx3w. 3s 
iniqet and low-cost laser printers have become popular 
with many cost-conscious computer system owners. 
TTiese computer system owners, however, have also 
evolved into sophisticated users. Hence, for a manufac- 
turer of such types of printers to further distance itself 40 
from the competition in the crowded marketplace, it 
would need to additionally implement creative technolo- 
gies and new useful printer features in each new type of 
printer. 

[0004] One such inf^'et printer offering creative tech- 45 
nologies and useful printer features Is the HP Desl^et 
1 100c Printer from the Hewlett-Packard Company The 
1100c Printer is provided with, among other special 
printer features, a Handout feature. A user who chooses 
such a feature is given an opportunity to reduce the size so 
of two. four or eight pages of a document and print these 
pages onto a single sheet of printout. The effect of such 
a feature can be seen In Rgure 1 , where seven pages of 
a document are printed using the Handout feature to 
produce two sheets of printout. 55 
[0005] Such printer features are optimally imple- 
mented In a printer driver, where these features are 
accessible to all the application programs in a computer 



system through the operating system. Moreover, with 
an expanding knowledge Ijase for software program- 
ming and the availability of low-cost software produc- 
tion, printer drivers have now arrived at a state whereby 
users can opt for one of but many printer features avail- 
able in each printer driver. 

[0006] While such multi-feature printers are widely 
available and used, they suffer from disadvantages. 
Since users now have many ways to print a document 
using these multi-feature printers, a need then arises for 
these users to be able to visually check the effect of the 
chosen printer feature on the desired printout of the 
document before they proceed to make the actual print- 
out. Although many application programs that run on 
the popular Windows operating system provide users 
with print preview means on the screen of the comput- 
ing system, there are still two problems. Flrstiy, these 
print preview means are not provided by the Windows 
operating system, but implemented as part of the print- 
ing functionality provided by each application program. 
Furthermore, different application programs implement 
the print preview means differentiy. Therefore, the users 
will have to learn, and b>e familiar with, different ways of 
accessing the print preview means for the different 
application programs. Secondly, and more importantly 
being a disadvantage addressed by the present inven- 
tion, the multi-features provided by printer drivers are 
typically transparent to tiie application programs and 
the Windows operating system. Thus, the actual print- 
out will look cGfferent from the preview which the appli- 
cation program preview means may provide, when a 
special printer feature has been chosen. 
[0007] Therefore, various solutions to these problems 
have been proposed and made available in the market- 
place. Many printer drivers implement a "Draft", "Fast" 
or "Economy" printing mode that allow users to make 
preliminary, or draft, prirrtouts of documents. Printers 
operating in these modes typically have higher through- 
put and use reduced amounts of printing material such 
as ink or toner. When the users are satisfied with the 
result of the effect of the chosen feature on the draft 
printouts made, they can proceed to make the actual 
printouts. However, in using this solution, users not only 
waste time, txit also resources, which also include print- 
ing media like paper. 

[0008] Users may also, while using some printer driv- 
ers, print a documerrt to a print file, instead of to the 
printer, in a particular format and sutssequently use a 
special viewing application program to preview the 
desired printout. When a user prints a document to a 
print file in. for example, the Postscript format, the user 
can sut>sequently use the Acrobat Read application 
program by Adot>e Systems Incorporated to preview the 
desired printout of tiie document on the screen of the 
computing system. The problem with this solution Is that 
many printers Implement their own proprietary lan- 
guages, so that only specific special viewing application 
programs woukJ be useable for previewing tiie desired 
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printout of the document In any case, this solution 
entails users to perform a two-step process and thus is 
time-consuming and inconvenient to the users. 
[0009] Accordingly, it is an object of the present inven- 
tion to provide a system for providing a preview of the 
printout produced by a printer device connected to a 
host computer. 

[0010] A computing system connected to a printer 
device is provided with a system for allowing a user to 
preview the printout from the printer device. Such a sys- 
tem includes a printer driver and a display that is part of 
the confuting system. The computirig system also con- 
tains an application program that generates printing 
information for a document. The printer driver then per- 
forms a series of steps of operation on this printing infor- 
mation, including processing it according to a layout for 
sheet media on virtiich the printout will be formed. This 
operation also includes processing the printing informa- 
tion into a form useable by the prirtter device for gener- 
ating the printout. In addition, the printer driver is 
capable of processing the printing information into 
images of the desired printout that the user can view on 
the display. The user is thus able to preview the desired 
printout. €md any effect that the layout processing may 
have on it 

[001 1 ] The invention will be better understood with ref- 
erence to the drawings, in which: 

Rgure 1 shows the effect of a special printer fea- 
tire. Handout 4X4. on a document using the prior 
art printer driver for the HP Deslqet 1 100C Printer: 
Figure 2 shows a block diagram of a system for pro- 
viding a preview of the printout produced by a 
printer device connected to a host computer 
according to a preferred embodiment of the inven- 
tion; 

Rgure 3 shows a print preview of a document using 
the prior art application program Netscape Naviga- 
tor from the Netscape Communications Corpora- 
tion: 

Figure 4A shows the effect of a special printer fea- 
ture. Handout 2X2, on a document using the printer 
driver In Rgure 2; 

Rgure 4B shows the effect of a special printer fea- 
ture. Billboard 2X2, on a document using the printer 
driver in Rgure 2; 

Rgure 5 shows a print preview of the document in 
Rgure 3 using a printer driver from the print preview 
system in Rgure 2 when a special printer feature, 
Handout-2. is selected; 

Figure 6 shows a flow diagram of the print preview 
system in Rgure 2 further detailing the steps of 
operation with which the system performs to pro- 
vide a preview of the desired printout; and 
Rgure 7 shows a flow diagram of the printer driver 
in Rgure 6 further including the printing information. 

(001 2] Reference is first made to Rgure 2 to deso^ 



printer 20. for example, an inlqet prirrter. connected, 
either directly or via a network, to a computer (not 
shown) which is provided with a print preview system 21 
according to a preferred embodiment of the invention. 

5 The print preview system 21 is made tp of a printer 
driver 22 and a computer display 23. An application pro- 
gram 24 capable of generating a set of printing informa- 
tion, or print job. first makes printing calls to the 
operating system (OS) 25. for example and not as a lim- 

10 itation. a Wirxiows OS. The printing calls made by the 
application program 24 subsequently results in the print 
job bang sent to the Windows OS 25. which is a proc- 
ess well known to those skilled in the art. The Windows 
OS 25 then passes the printing job to the printer driver 

75 22 for processing, including processing it according to a 
previously selected special printer feature. After 
processing, a printer driver preview user interface (Ul) 
26 is presented on the display 23. Such a printer driver 
preview Ul 26 provides a means to preview the print job 

20 after the printer driver 22 has processed it according to 
a previously selected special printer feature. This pre- 
view represents the desired printout at the printer 20. 
This prirtt preview means differs from an application pro- 
gram preview Ul 27 typically provided by the application 

2S program 24. The application program preview Ul 27 pro- 
vides a preview of the print job before the printer driver 
22 has processed it. 

[001 3] The functional aspect of the print preview sys- 
tem 21 win now be described in wore detail with refer- 
so ence to Figures 3 to 5. As mentioned in the foregoing, 
the application program 24 generates a prirtt job that is 
sut^sequently sent to the Windows OS 25 via printing 
calls. However, before these printing calls can be made, 
a user is required to select a document, or jDarts of a 
35 document of which the us^ wishes to make a printout. 
A print process is then initiated, whereby such a proc- 
ess is well known to users of common application pro- 
grams capak>le of generating print jobs. Such a print 
process irx^ludes the actuation of a print icon or selec- 
40 tion of a print option from a menu. In the event that such 
conrmxyi application programs provide print preview 
means, as does the application program 24 descrit>ed 
above, the user can also choose to preview the print job. 
When activated, the application program preview Ul 27, 
45 as shown in Rgure 3. presents two-sheet printout 
images 31 within a window 32 to the user. These print- 
out images 31 are shown in a form as perceived by the 
application program 24 to be representative of the 
desired printout at tiie printer 20. 
so [0014] When the printer 20 is available to service the 
request by the application program 24 to print the 
selected document, the Windows OS 25 passes the 
print job to the printer driver 22. The availability of the 
printer 20 service is usually contingent on the number of 
55 print jobs previously sent to the printer 20. The printer 
driver 22 then processes the print job, and deperxjing 
on whether a special printer feature had been selected 
earlier by the user, the print job will be processed 
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accordingly. For example, the user may choose the spe- 
cial printer feature. Handout 2X2. which causes the 
printer driver 22 to process a print job for a document 40 
consisting of pages A 41 , B 42, C 43 and D 44. as 
shown in Figure 4A. into a print job for a single-sheet $ 
printout 45 layout. Alternatively, the user may choose 
the special printer feature. Billboard 2X2, which causes 
the printer driver 22 to process the print job for the page 
A 41 , as shown in Figure 4B. into a print job for a four- 
sheet printout 46 layout. 

[0015] After the printer driver 22 processes the print 
job, whether according to a selected special printer fea- 
ture or not, the user is then provided with the option to 
preview the print job for the desired printout. If the user 
opts to preview, the printer driver preview Ul 26 then is 
appears on the display 23. As shown in Figure 5. the 
user has selected a special printer feature, l-larxiout-2, 
for the desired printout. The two-sheet printout images 
31 previously described are now presented as a single- 
sheet printout image 51 within a preview window 52 20 
according to the Handout-2 feature. Thus whenever the 
printer driver preview Ul 26 is activated, it always pro- 
vides the user with a quick visual representation of the 
actual printout taking into account the effect of the 
selected printer driver features. The user can also move 2S 
back arKi forth between sheets of the desired printout, in 
the event that there is more than one sheet of the 
desired printout. If the user is satisfied with what is pre- 
sented, the user may click a PRINT icon 53 to proceed 
to send the processed print job to the inlqet printer 20 for 30 
producing an actual printout. Otherwise, the user may 
choose to actuate a CANCEL icon 54 to discontinue the 
printing process at this point. 

[0016] For a better understanding of the operational 
aspect of the print presdew system 21 , a more detailed 3s 
description of the steps of operation performed by the 
print preview system 21 when K processes the print job 
is provided with reference to Figure 6. In particular, the 
printer driver 22 will also be described in more detail 
with reference to the flow diagram in Rgure 7. As shown 40 
in Rgure 6. the appRcation program 24 generates the 
print job upon initiation by the user arxJ makes printing 
calls in a Print step 60. The printing job then passes 
through the Windows OS 25 and is received by the 
printer driver 22 in an OS Interface step 61 . The printer 45 
driver 22 typically receives the print information from the 
NATindcws OS 25 in a sequence shown in a print job "A" 
in Rgure 7. 

[0017] DeperKiing on the type of special printer fea- 
tures selected by the user, "pages" of printing informa- so 
Won within the print job "A", as sent from the application 
program 24 and the form of which is well krKiwn to those 
skilled in the art. are reordered imo "sheets" of printing 
information in a Driver Features step 62. As an exam- 
ple, rf the user selects the Handout 2x2 feature in Figure ss 
4A. then the printer driver 22 will combine every four 
pages of printing infbrmatbn it receives into a single 
sheet of printing information. Alternatively, if the user 



selects the Billboard 2x2 feature in Figure 4B. tiien the 
printer driver 22 will split every page of printing informa- 
tion that it receives into four sheets of printing informa- 
tion. 

[0018] Each sheet of printing information generated in 
the Driver Features step 62 is stored, as shown in a 
print job "B" in Rgure 7, in the computer, preferably in a 
high-level object description language dose to the orig- 
inal form sent by the application program 24. Text, line 
segments and device-independent bitmaps are exam- 
ples of such high-level object description language. 
[0019] Each sheet of printing information of the print 
job "B" is tiien rendered in a Rendering step 63. Ren- 
dering, or rasterization, is the process of converting an 
object representation into a device-dependent bitmap 
representation and is well known to those skilled in the 
art. Therefore, in Rendering step 63. the text, line seg- 
ments arxJ device-independent bitmaps of each sheet 
of printing Information is converted into a bitmap 
according to the printer 20 resolution, and of which a 
format is specific to tiie printer 20. 
[0020] Having rendered the print job in tiie Rendering 
step 63, the control logic in a Print Preview? step 64 
takes over and causes the printer driver 22 to present 
the user with an opportunity to preview tiie print job after 
it is reordered and rendered. If the user chooses to pre- 
view, the printer driver 22 will proceed to perform an 
Imaging for Screen Display step 67. Ottierwise. tiie 
printer driver 22 will perform an Imaging for Printer 
Device step 65 and continue to process the print job for 
producing the actual printout at tiie printer 20. 
[0021] Imaging is the process of taking a bitmap and 
converting it into a form suitable for tiie target device, 
which in this case is tiie printer 20. In the Imaging for 
Printer Device step 65, such a process typically 
includes half-toning and color processing (both proc- 
esses are well known to those skilled in the art), all of 
which are specific to the inks used in the printer 20 and 
the sheet media eariier selected by the user. In general, 
this step also includes other forms of processing on the 
print job necessary for producing a high quality actual 
printout from the printer 20. The print job is subse- 
quentiy fonnatted for suitable transmission, either via 
the network or the dedicated connection, to the printer 
20 in a Printer Formatting step 66, whereby processes 
including encapsulation of the print job for a specific 
transmission operation takes place. 
[0022] In the event that the user chooses to preview 
the print job at the Print Preview? step 64. the printer 
driver 22 will proceed to perform the Imaging for Screen 
Display step 67. As mentioned in the foregoing, each 
sheet of printing information generated in the Driver 
Features step 62 is stored in the computer in a high- 
level object description language. 
[0023] The printer driver 22 employs an imaging algo- 
ritiim in the Imaging for Saeen Display step 67. which 
takes into account the display 23 bit depth and resolu- 
tion. In addition, the imaging algorithm will also maxi- 
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mize the use of the display 23 screen area in order to 
present as much detail in the printer driver preview Ul 
26 as possble. 

[0Q24] The imaging algorithm begins by having the 
printer driver 22 determine the display 23 screen size in 
terms of the number of pixels displa^at^le vertically and 
horizontally Having determined this screen size, the 
printer driver 22 further determines the size of the |X)r- 
tion of the display 23 screen that can be used to present 
the preview wirxJow 52. by using a predetermined per- 
centage, at a fixed aspect ratio, of the screen size. Then 
the printer driver 22 determines the aspect ratio of the 
selected sheet media size on which the actual printout 
will be made, which is to be previewed. Based on the 
selected sheet media aspect ratio and the size of the 
preview window 52. the printer driver 22 sut)sequently 
determines a scale-down factor, since the printer 20 is 
typically at a higher resolution than the display 23 
screen. 

[0025] This scale-down factor is then used to scale 
down the rendered print job resolution, which is also the 
printer 20 resolution, to the display 23 screen resolution. 
In order to minimize information loss during the scaling 
down process, the printer driver 22 employs a well- 
known averaging algorithm for both the fiorizontal and 
vertical planes of the preview wirxiow 52. 
[0026] The rendered print job at this point is typically 
in a 24-brt RGB format. If the di^lay 23 is set to a dis- 
play mode with multiple bits per primary color, for exam- 
ple, to 1 6-brt. 24-bit or 32-t>it depths, then presenting the 
preview windows 52 on the display 23 screen is simply 
a matter of converting between different bit formats. 
However, if the display is palletized, for example, to 8-bit 
irxlexed. then the display palette for display 23 may 
need to be programmed. A half-toning algorithm is not 
used for presenting the preview window 52; an algo- 
rithm to snap to primary or available colors is used 
instead. The above processes of display palette pro- 
gramming, half-toning and snapping of colors are well 
known to those skilled in the art 
[0027] If the prirner driver 22 takes significant time to 
render and image the print job in the Rendering step 63 
and the Imaging for Screen Display step 67 respectively, 
the printer driver 22 will image every sheet of printing 
information Into a disk-based file, or other kitKls of 
cache memory. This will allow backgrourvj processing 
of sut>sequent sheets of printing information to continue 
while the user is previewing a certain sheet of printing 
Information. It also allows for quick display of a previ- 
ously viewed sheet. 

[0028] The preferred embodiment can fc>e nxxlif led in 
many ways. For example, the printer driv^ preview Ul 
may be provided with functionality to allow the users to 
select or change special printer features. This function- 
ality is useful because the user may decide to change 
the selected special printer feature once after preview- 
ing the desired printout In another example, the printer 
driver preview Ul may also provide a progress bar if the 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



rerdering and imaging for screen display processes will 
take some time so that the users may be kept apprised 
of the status. 

Claims 

1 . A method for enabling a printa^ drive in a host com- 
puter to provide a user with a prey/iew of the printout 
of a printer device (20) using sheet media, the 
printer device being connected to the host compu- 
ter having a display and at least one application 
program capat>le of generating a set of printing 
Information for a document having at least one 
page, comprising the steps of: 

correlating the printing Information for dispos- 
ing the at least one page of document on pre- 
selected sheet media according to a pre- 
selected layout; 

after correlating the printing information. Imag- 
ing (65) the printing information according to a 
printer device specific form so that the printing 
information is useable by the printer device for 
generatir>g the printout; 

after correlating the printing information, con- 
verting (67) the printing information into a plu- 
rality of preview images corresponding to the 
pre-selected sheet media on which the at least 
one page of document Is disposed according to 
the pre-selected layout; and 
presenting at least one of the preview images 
to the user using the display (23). 

2. A method for a user to preview the sheet media 
printout from a prints device (20) for a document 
having at least one page, the printer device being 
connected to a host computer having a display and 
a plurality of application programs, comprising the 
steps of: 

enabling at least one (24) of the plurality of 
application programs with functionality to gen- 
erate a set of printing inforn^on for the docu- 
ment having at least one page of information; 
enabling one of the plurality of application pro- 
grams with functionality to receive and format 
the printing information for transmission to the 
printer device for producing the printout, further 
including the steps of; 

receiving the printing Information, 
correlating the printing information for dis- 
posing the at least one page of document 
on pre-selected sheet media according to 
a pre-selected layout, 
after correlating the printing information, 
imaging (65) the printing information 
according to a prirtter device specific form 
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5. 



SO that the printing irrfomiation can be 
used by the printer device to produce the 
prirrtout, 

after congelation the printing information, 
converting (67) the printing information into 
a plurality of preview images correspond- 
ing to the pre-selected sheet media on 
which the at least one page of document is 
disposed according to the pre-selected 
layout, and 

presenting at least one of the preview 
images to the user using the display (23). 

The method as in claim 1 or 2 further corrprises the 
steps of; 

after correlating but before imaging the printing 
information, rasterizing the printing information 
according to a printer device specific resolu- 
tion. 

The method as in claim 3. further corrprising the 
steps of: 

after imaging the printing information. forrr»at- 
ting the printing information for transmission to 
the prirrter device. 

The method as in claim 1 or 2. wherein the step of 
presenting the at least one of the preview images 
further includes the steps of: 
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presenting a preview image that fits tiie pre- 
selected sheet media, on which the at least one 
page of document is disposed according to the 35 
pre-selected la^^ut. onto the display. 

The method as in daim 1 or 2 wherein the step of 
imaging the printing information further includes the 
steps of: 40 



half-toning and color correcting the printing 
information according to a printer device spe- 
cific form so that the printing information is use- 
able by the printer device for generating the 
printout. 



9. 



A system for a user to preview tiie sheet media 
printout from a printer device (20) for a document 
having at least one page, the printer device being 
connected to a host computer having a display and 
a plurality of application programs, tiie system com- 
prising: 

means for enabling at least one (24) of the plu- 
rality of application programs wwth functionality 
to generate a set of printing information for the 
document having at least one page of informa- 
tion; 

means for enabling one of the plurality of appli- 
cation programs with functionality to receive 
arxJ format the printing information for trans- 
mission to the printer device for producing the 
printout, further including: 

means for receiving the printing informa- 
tion. 

means for con'elating the printing informa- 
tion for disposing the at least one page of 
document on pre-selected sheet media 
according to a pre:;selected layout, 
means for imaging the correlated printing 
information according to a printer device 
specific form so tiiat the printing informa- 
tion can k»e used by the printer device to 
produce the printout. 

means for converting the correlated print- 
ing information into a plurality of preview 
images corresponding to the pre-selected 
sheet media on which the at least one 
page of document is disposed according to 
the pre-selected layout, and 
means for presenting at least one of the 
preview images to tiie user using the dis- 
play. 

The system as in daim 8, further comprising means 
for rasterizing the correlated printing information 
accotding to a printer device specific resolution. 



45 



The method as in claim 3. who'ein the step of con- 
verting the printing information further includes the 
steps of: so 

scaling the printing information in a printer 
device specific resolution into a resdution suit- 
able for providing a plurality of preview images 
conresponding to tiie preselected sheet media ss 
on which the at feast one page of document is 
disposed according to the pre-selected layout 
for subsequent presentation on the display 



10. The system as in daim 9. wherein tiie means for 
converting the printing information further indudes 
means for scaling the printing information in a 
printer device specific resolution into a resolution 
suitable for providing a plurality of preview images 
corresponding to the pre-selected sheet media on 
which the at least one page of document is dis- 
posed according to the pre-seleded layout for sub- 
sequent presentation on the display. 
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(54) Previewing printer output 

(57) In a pint preview system comprising a printer 
driver (22) and a computer display (23) . an application 
program (24) cap€d>le of generating a print job first 
makes printing calls to the Windows operating system 
(OS) of the computer. The printing calls made by the 
application program subsequently results in the print job 
being sent to the Windows OS, The Windows OS then 
passes the printing job to the printer driver for process- 
ing, including processing it according to a previously 
selected special printer feature. After processing, a 
printer driver preview user interface (U) is presented on 
the display Such a printer driver preview Ul provides a 
means to preview the print job after the printer driver 
has processed it according to a previously selected 
printer feature. This preview represents the desired 
printout at the printer. This print preview means differs 
from an application program preview Ul typically pro- 
vided by the application program. The application pro- 
gram preview Ul provides a preview of the print job 
before the printer driver has processed it. 
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